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ABSTRACT 

Teletype II is a maintenance program designed 
to detect nialfimctions in the teletype logic, 
interrupt system, and the I/O bus logic. The 
program may be used to test teletype models 
A3R33, KSR33, and KSR35. The program contains 
routines to punch and read random data, echo 
typed keysp punch from the switch register, etc. 
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087-000003-00 



; SUPER TELETYPE II 

;1. ATTRACT 

; TELETYPE II IS A MAMTENANCE PRWRAM DESIGNED 

; TO DETECT MALFUNCTIONS IN Ttffi TELETYPE LOGIC, 

; INTERRUPT SYSTEM, AND THE i/0 BUS LOGIC. THE 

; PRCXJRAM MAY BE USED TO TEST TELETYPE MODELS 

; ASR33, KSR33, AND KSR35. THE PROGRAM CONTAINS 

; ROUTINES TO PUNCH AND READ RANDOM DATA, ECHO 

; TYPED KEYS, PUNCH FROM THE SWrTCH REGISTCR, ETC. 

;2. MACHINE REQUIREMENTS 

;2. 1 SUPERNOVA PROCESSOR 

;2. 2 2K READ/WRITE MEMORY 

;2. 3 ASR33, KSR33, OR KSR35 TELETYPE 

;3. SWITCH SETTINGS 

;3. 1 000040 =DIAGNOSTIC STARTING ADDRESS 

;3. 2 000041 =PRINT C(SWITCHES) R ON TELETYPE 

;3. 3 000042 =ECHO TYPED INPUT 

;3. 4 000043 =PRINT CHARACTER SET 

;3. 5 000044 =PUNCH AND READ RANDOxM DATA 

;3. 6 000045 =PUNCH AND READ COUNTER 

;3. 7 SWITCH 0(1) ^PROCEED FROM AN ERROR 

;3. 8 SWITCH 1(1) =SET FOR KSR TELETYPES 

;3. 9 SWITCH 2(1) sDON'T CHECK KEYBOARD PARITY 

;4. OPERATING PROCEDURE 

;4. 1 LOAD THE FROGR.M/1 YIA THE BINARY LOADER, USE 

; THE HIGH SPEED READER IF AVAILABLE. 

;4. 2 TESTING AN ASR 33 TELETYPE 

;4, 2. 1 SET THE TELETYPE TO THE LOCAL POSITION 

;4. 2. 2 PRESS THE. TAPE PUNCH ON BUTTON 

;4. 2. 3 PRESS TItE " HERE IS" KEY. THE PUNCH SHOULD 

; FEED BLANK TAPE. 

;4. 2. 4 PRESS THE " REPT" KEY, THEN THE " RUB OUT" 

; KEY. EXAMINE THE TAPE FOR ALL HOLES. 

;4. 2. 5 PERFORM THE ABOVE TWO STBPS UNTIL ATOUT 

; 18 INCHES OF TAFB HAVE BEEN PUNCHED. 

;4. 2. 6 SET THE TELETYPE SWITCH TO LINE. 

;4. 2. 7 PLACE THE END OF THE PUNCHED TAPE IN THE 

; READER. A TAPE LOOP ABOUT ONE FCX)T LONG 

I IS THUS FORIviED BET\¥EEN THE READER AND 

; THE PUNCa 

;4. 2. 8 SET THE READER SWITCH TO THE START POSmON. 

;4. 2, 9 SET THE SWITCH REGISTER TO (X)0040 

;4. 2, 10 PRESS START 

;4, 2. 1 1 THE PROGRAM WILL RUN UNTIL MANUALLY 

; STOPPED OR AN ERROR B DETECTED. THE WORD 

; "PASS" WILL BE PRMTED AT THE END OF EACH 

; PASS. OTHER INDETERMNATE CODES WILL ALSO 

; BE PRINTED. 



.4*2 12 ' WHEN THE PROGR.\M COMPLETED SEVERAL 

; PASSES SET THE DATA SVvTTGHES TO aX)043« 

;4. 2. 13 PRE^ RESET 

,.4. 2. 14 SET THE READER SWITCH TO FREE. 

;4. 2. 15 PRBSS THE RMCH OFF aJTTON 

;4.2.16 PRESS START 

;4. 2. 17 A SUSET OF TOE ASCI I CHARAGIBR SET WEX 

; BE PRINTED. THE SET BEGINS WITH THE SEQUENCE 

I " Mmi" TO BERMTT CARRIAGE RETURN 

; ADJUST^ffiNTB ON A WIDE UETIBR. 

;4. 2. 18 AFTER SEVERAL LINES HAVE BEEN PRINTED 

; PRESS RESET AND EXAMINE THE PRItHBD DATA. 

;4. 2. 19 SET THE DATA SWITCHES TO 000042 KT. 

;4. 2. 20 STRIKE EACH KEY ON THE KEYBOARD AND CHECK 

; TO INSURE THAT IT IS ECHOED PROi^RLY. 

•4. 2. 22 SET THE DATA SWITCHES TO 000044 

;4,2.23 PRESS RESET. 

;4. 2. 24 REMOVE THE PUNCHED TAPE FROM THE 

; READER AND PUNCa 

;4. 2. 25 PRESS THE PUNCH ON BUTTON 

;4.2.26 PRESS START 

;4. 2. 27 INSERT THE LEADER OF ALL ZEROS INTO 

; THE READER. 

•4. 2. 28 SET THE READER SWITCH TO START. 

;4. 2. 29 THE PROGRAM SHOULD PUNCH AND READ RANDOM 

; * * DATA UNTIL MANUALLY STOPPED OR AN ERROR 

• IS DETECTED. 

;4. 3 TELETYPES WHICH DO NOT CONTAIN THE READER AND 

; PUNCH OPTIONS MAY BE TESTED BY SETTING DATA 

; SWITCH 1(1) AND OMITTING THOSE STEPS PERTAIN- 

; ING TO THE READING AND PUNCHING OF TAPE. 

;5. PROGRAM OUTPUT/ERROR DESCRIPTION 

;5. 1 WHEN AN ERROR IS DETECTED BY THE DL\GNOSTIC 

; THE PRCX3RAM WELL HALT AT LOCATION ERR4^. 

; EXAMINE ACS TO OHTAIN THE ADDRESS OF THE 

; FAILING ROUTINE, 

; CONSULT THE LISTING TO DETERMINE THE CAUSE 

OF THE ERROR. 

I PRESSING CONTINUE WILL CAUSE THE PROGRAM 

; TO ENTER A FAILING LOOP SUITABLE FOR SCOPING. 

; SETTING SWITCH 0(1) WILL CAUSE THE PROGRAM 

; TO PROCEED FROM THE ERROR. 

•5 2 WHEN A HALT IS EXECUTED IN ROOTINES OTHER 

i ' THAJSf THE DIAGNOSTIC CONSULT THE LISTING FOR 

; THE CAUSE OF ERROR. 



PUNCH SWrrciffiS routine (start address 41) 
THIS RCXmNE MAY W USED FOR SCC^G im 
TELETYPE OUTKJT LCXJIC, THE ROUT^^ TIANS- 
MTTTS A CHARACTER EVERY 102MS INDEreNDENT 
OF THE TELETYPE BUSY OR DONE FLAG. THE 
CHARACTER TRANSMITTED IS A FUNCTION OF THE 
RIGHT HALF DATA SWITCHES. 
TERMINAUNG A hME INHJTTED IN TI-IE ECHO 
TEST WITH " CTRL Z" WILL CAUSE THE LINE TO 
m REPEATED UNTE. ANOTHER KEY IS STRUCK. 
THIS PERMITS SI^CIAL CODE COMBINATIONS, 
FOR MECHANICAL ADJUSTMENTS, TO BE TYPED. 

PROGRAM DESCRIPTION/THEORY OF OPERATION 

TELETYPE DIAGNOSTIC (START ADDRESS 40) 
THIS ROUTINE ¥/ILL TEST THE TELETYPE INTER- 
FACE LOGIC. THE ROUTINE WILL ALSO TCST 
INPUT -OUTPUT BUS AND INTERRUPT LOGIC 
CONTAINED IN THE CPU. AT THE END OF EACH 
PROGRAM PASS THE WORD PASS IB PRINTED. 
IF AFTER A FEW MINUTES THE WORD PASS IS 
NOT PRINTED THE PROGRAM MAY BE IN A LOOP 
OR THERE MAY BE A TELETYPE MALFUNCTION. 
PUNCH SWITCHES (START ADDRESS 41) 
THE PUNCH SWITCHES ROUTINE PERMITS THE 
OPERATOR TO SCOPE THE TELETYPE OUTPUT 
LOGIC. THE ROUTINE ISSUES A I/O RESET 
PULSE, SENDS THE CONTENTS OF THE SWITCHES 
RIGHT HALF, WAITS 102MS, AND ITERATES THE 
SEQUENCE. 

ECHO TEST (START ADDRESS 42) 
THE ECHO TEST PROVIDES A MEANS OF DETER- 
MINING IF THE CODES PRODUCED BY THE KEY- 
K3ARD ARE CORRECT. WtffiN THE OPERATOR STRIKES 
A KEY THE PRCX5RAM RECEIVES THE CHARACTER AND 
CHECKS rr FOR EVEN PARITY. . . . THE CHARAC- 
TER IS STORED IN A mJFFER AND ECHOED BACK 
TO THE OPERATOR, IF A TAB HAS BEEN TYPED 
A RUK)UT IS ALSO ECHOED. THE OPERATOR MUST 
CHECK THE CHARACTER PRINTOD TO BE THE SAME 
AS THE KEY DEPRESSED. WHEN THE CARRIAGE 
RETURN KEY IS STUUCK THE PRCX5RAM CIGARS 
THS BUFFER AND ECHOES A CARRIAGE RETURN 
LINE FEED SEQUENCE. IF THE OPERATOR TERMl - 
NATES A LINE WITH A " CTRL V KEY THE PROGRAM 
WILL INSERT A CARRIAGE RETURN AND ECHO Ttffi 
LINE UNTIL ANOTHER KEY IS CTRUCK. 



i 

6. 4 PRINT CHARACTER SET (START ADDRE^ 43) 

; A TORTION OF Tm ASCII CHARACTER SET JS 

; REKATEDLY TYPED. 

;6. 5 PUNCH AND READ RANDOM (START ADDRESS 44) 

; THIS IS THE PRIME TEST OF THE TELETYPE 

; READER AND PUNCH IN FULL DUPLEX OffiRATION. 

; THE MSKO INSTRUCTION AND THE INTERRUPT SYS - 

; TEM ARE USED TO PROVIDE RANDOM START -STOP 

SEQUENCES TO THE READER AND PUNCR THE DATA 

; PUNCHED TS EVEN PARITY. . . RANDOM NUMBERS. 

;6. 6 PUNCH AND READ COUNT (START ADDRESS 45) 

; THIS TEST IS SIMILAR TO TrlE PREVIOUS TEST 

: EXCEPT THAT A COUNT PATTERN IS USED. 



7. RESTRICTIONS/MISC 

7. 1 THE DIAGNOSTIC ROUTINE WILL PRINT VARIOUS 

INDETERMINATE CHARACTERS. 

7. 2 THE DIAGNOSTIC ROUTINE WILL NOT OPERATE 

PROPERLY WITH THE MCOEL 37 TELETYPE. 



) 



t 



0000il •LOC 1 
00001 000250 INTR 



I INTERRUPT SERVICE ADDRESS 



000040 •LQC 40 

00040' §§2065 JMP iBEG 

00041 §§0132 J«P SWITW 

00042 000145 JMP ECHO 
iii43 ii2i64 JMP tM-PMA 

00044 0i2068 JMP tHAINR 

00045 008063 JMP fMAINC 



wv •to 


1 77634 

S f f w w ~ 


CM 1001 


-144 


vW *» * 




IND4S 


§4 






ERt 


ERR 




■IBS' w W 


EHALT«JSR tER 




XJ %> €U « f w 


SETUP 1 


ENTER 




l£7 ^ i-* 


LOOPi 


CYCLE 




flap 1^4 


TIMES 


TIMER 


001094 


i0tj f oi0 1 


CTIMLs 


16065* 


10 1019 9 






16721 • 


101010 


OkMQkQi 1 t 

v "fx/ K/ 1 i 


CTIMl 


1 6393* 


101010 # 


anap 16 


TWOl 


17376/62 


101010010 




TIHEXt 


0 




x;t fu Kj wj V 


PASSt 


0 


{0VIPOC 


10 3S/ f •»> 0 "t 


MAINRs 


MAIN 


1(7 10C/ O O 


If x> & w w 


MAINCS 


MAIN**- 1 


01 (71 i?i A Zi 

lO l3 !u O *• 


pi<?pp74 


ALPHAS 


ALPH 




0C»0447 


BEGs 


BEGIN 




CI C> £1000 

it^* X/ K/ sl^ 1/ 1/ 


SAV0S 


0 


VJ Yj ij C? » 


rr0000 

K/ K. >V K/ »/ 


5AV1 s 


0 




0(^0000 

K/Z/W/mfV 


SAV2S 


0 


10vi7 f 1 


0G000fl 


SAV3t 


0 


101010 1 c 




SAVCS 


0 


101010 f %j 




TlOt 


• TTO 




0000 10 


TIOXS 


• TTl 


1PS#P f 9 


0C^0000 


TINCHt 


0 


l0Kr» f D 




C1355I 


135525 


aiiA77 


aaaaaa 

WmfWWf 


RANIt 


0 




000000 


BROKENt 


0 


00101 


000000 


ICTRI 


0 


08102 


000000 


CRAt 


0 


00103 


000424 




XRAND 


00104 


000000 


OCTRI 


0 


00105 


000000 


RANOS 


0 


00106 


000100 


LTl 


100 


00107 


000000 


Tf Ot 


0 


001 10 


000000 


TIMDELt 


0 


iilll 


000004 


C4t 


4 


00112 


000177 


C177t 


177 


00113 


Bemm 


MESSRS 


0 


00114 


000377 


C377t 


377 


00115 


000015 


C215i 


15 


00116 


000012 


C12t 


12 


00117 


004000 


C 40001 


4@i0 


00120 


001463 


PCSs 


163f 3«/20. 


00121 


000250 


CINTRI 


IMTR 



I DIAGNOSTIC 

J PRINT FROM SWITCH 

I ECHO THE INPUT 
I PRINT CM AR ACTOR SET 
|RANIK)M READ/PWCH 
J COUNTER READ/Plfl^CH 



00122 






TABLED 1 


601S3 


002350 


cimwt 


TABI.E 


00124 


03itii 


cmm 


0 


03125 


03ii32 


C232t 


32 


00126 


02ii§i 


CSiKt 


2§»»0 ■ 


if 127 


0S2266 




CRLF 


00130 


0S2243 


messi 


M£SS 


0013t 


0000 U 


cut 


11 




§00011 


.TTO»ll 






000010 


.TT1«10 





m\32 

Gi5i33 
001 3^ 
@0I35 
§0136 
00137 
ess 40 
0014! 
00142 
00143 
00144 

00145 

00146 
00147 
00150 
00151 
00152 
00153 
iil54 
00155 
00156 

00157 
00160 
00161 
00162 
00163 
iil64 
00165 



062677 
020055 
100420 
102410 
102410 
063600 
101404 
000135 
074477 
075111 
000133 

006127 
030122 
034123 
102400 
041400 
175400 
156414 
£2-9151 
030123 
040124 

004215 
024115 
106405 
000145 
024125 
Ii64l4 
000174 



SWITCH! 



iil66 
09167 
00170 
iil71 
0S172 
00173 



§§6127 
§63710 
000213 
ii6l3i 
§02350 
000166 



ECHO I 



ECHO It 



Ea<02t 



lORST 

LBA 0#CTIMH 
NEGZ 0#0 
SUB# 0#0 
SUB# 0»0 
SKPDN 0 
INC 0^0#SZR 
JMP •-4 
READS 3 
DOAS 3*.TT0 
JMP SWITCH* 1 

JSS tICRLF 
LDA 2»CTAEL 
LDA 3*CTABF 
SUB 0#0 
STA 0^0*3 
INC 3#3 
SUB# 2*3#SSR 
J^P •-3 
LDA 2#CTABr 
STA 0#CNTR 

JSR TIN 
LDA \*C2\'h 
Sm 0>i#SNR 
JMP ECHO 
LOA UC232 
SUB# 0« 1# S2R 
JMP ECM03 

J5R eiCRLF 
SKPDZ .TTI 

JMP r.o<04 

JSR tiMESS 
TABLE 
JMP CCH02 



I TYPE FROM SWITWES 



I DELAY ABOUT 102 MS 



I SEND C(SW1TCH)R TO 
I THE TELETYPE* 

I ECHO ON OUTPUT THE 
ICHARACTORS RECEIVED 
ION INPUt. 



I SET COUNTER T© 0 
I LOOK FOR INPUT 

I CARRIAGE TYPED 

I STORE THE CHARACTOR 

ICNTL i TYPED 
I KEEP SENDING THE 
JUNE TYPED UNTILL 
lA KEY IS STRUCK. 



ft 





§24114 £04031 


LDA 1*C377 


iii75 


030124 




00176 


010124 


ISZ CNTR 


Sil77 


§34123 


LDA 3#CTABr 


00200 


1S1223 


M0V2R 2#2#SWC 


00201 


123401 


AND 1#0jSKP 


ii2i2 


123700 


AN0S 1#0 


00203 


157000 


ADD 2#3 


00204 


025400 


LDA 1»0#3 


ii2i5 


107000 


ADD 0# 1 


00206 


045400 


STA U0#3 


00207 


030122 


LDA 2#CTABL 


00210 


156414 


SUB# 2# 3# SER 


00211 


000157 




00212 


080145 


JMP ECHO 



I STORE WE WARACTOR 



I BEGIN or TABLE 



J CHECK FOR 
I BUFFER FU-L 



00213 060210 £CH04t NIOC •TTI 

00214 000145 JMP ECHO 



i 

f t f 



002 1 5 


063610 TINS 


SKPDN •TTI 


IINPUT A CHAF.ACTOR 


002 1 6 


00021 b 


JMP 


IFROM THE KEYBOARD. 


y^§2 1 7 




01 AC 0* •TTI 


J CHAR TO AC0 




0637 1 § 


SKPD?. •TTI 




0022 1 


063077 


HALT 


1 FLAG CHFCK ! 


0i22S 


06 1 1 1 1 


DO AS 0#»TTO 


IXMITT CHARACTOR 


BG223 


1 I 1 320 


HOVE 0#2 




002P4 


126000 


ADC 1# 1 




00225 


1 47000 


ADD 2* 1 




00226 


1 33^04 


AND 1 *2# SZR 




00227 


000224 


JMP .-3 




00230 


024126 


LDA l#C20K 


ILOOK AT SklTCH 2 


0023t 


070477 


READS 2 




00232 


1 33404 


AND 1#2#S2R 




00233 

1/ H/ I«> *«F 


000236 


JMP •♦3 


J PONT CHECK PARITY* 


00234 


101012 


MOV# 0# 0# SZC 


IC<0>»CHARACTOR 


00235 


063077 


HALT 




00236 


0241 12 


LDA l#C177 


ISTRIP THE PARITY BIT* 


00237 


123400 


AND 1*0 




00240 


024131 


LDA 1#C11 




002 At 


1 0641 4 


SUB# 0« 1« SZR 


1 CHECK FOR TAB 


00242 


00 1 /,00 


JMP 0*3 


J EXIT NOT A TAB* 


00243 


126000 


ADC 1* 1 




00244 


06361 1 


SKPDN •TTO 


J INSERT A RUBOUT 




000244 


JMP .-1 




00246 


0651 1 I 


DOAS l#.TTO 




00247 


00 1 400 


JMP 0#3 





00250 


040066 INTRl 


STA 0*SAV0 


; INTLRRUPT 5ENVICE 


00251 


044067 


STA US AVI 








STA 2*SAV2 




00253 


0 54071 


STA 34»SAV3 




00254 


175200 


MOVR 3*3 




00255 


054072 


STA 3*SAVC 


J SAVE AC* CARRY. 


002 56 


06377 7 


SKPDE CPU 




002:. 7 


063077 


HALT 


J POWER FAIL FLAG? 


00260 


024073 


LDA 1*TI0 




00261 


07147 7 


INTA 2 




00262 


132415 


SUB# 1*2#SNR 




00263 


000332 


JHP TfPE 


J OUTPUT 


0026 4 


024074 


LDA 1* TiOX 




00265 


132414 


SUB# 1*2* SZR 




00266 


063077 


HALT 


lUNKOWN INTERRUPT! 



00267 063610 XTlNt SKPDN .TTI 

00270 063077 HALT 

0027! 064510 DIAS 1* .TTI 

00272 063710 SKPDZ .TTI 

002 73 063077 HALT 

00274 063410 SKPBN .TTI 

00275 063077 HALT 

00276 044075 STA 1*TINCH 



J READER INPUT 

JRD DUNE FLAG FAILED. 
J GET CHARACTOR 

I FLAG CHECK 

I FLAG CHECK 

J SAVE INPUT CHARACTOR. 



f t f 



00217 


125004 


TINlt 


MOV l#US2R 




Bmm 


000310 




JKP TIW2 




00301 


020076 




LDA 0#CI355 




00302 


040077 




STA %»mHl 


J 1 1-4 1 T RArJ DOM r. UM y E R 




V I i-/ 1 WW 




I ^? BROKEN 


II r TO leadb:'^ 


00394 


102401 




SUB 0#0#SKP 


I0« ALL CHAPACT0r<3 0 


00305 


063077 




Hi%LT 


1 ERROR- 


Si3i6 


040101 




STA 0#ICTR 


II WIT COUNT PATTERN. 


08307 


0005i5 




JMP DIS»v.IS 


J EXIT INT£r.r<U?T. 


€33 13 




TIN2; 


LDA 2#C!-*-'l"'? 




6k)3i 1 


0^0100 








003!2 


034102 








i3313 






MOV 3*3#SNR 




§§314 


§00324 




JMP TiN3 


J RANDOM DATA 


00315 


01010! 




IS2 IC7R 


1 COUNTER 


00316 


1010I0 








Old 1 1 1 










00320 


106414 




SU3^» 0#1#S2R 


ICC0)«GOOD^C? 1 ) = BAD 


00321 


063077 




HALT 


J READ OR PUNCH ERROR • 


00322 


044I8I 




STA 1*XCTR 


J RESET COtJNTER 


00323 


000471 




JHP DIS.S1S 


J EXIT INTERRUPT. 


00324 


006103 


TIN3I 












3 -W ? . . - 




00326 


024075 




LDA i^iinoi 




00327 


166414 






IC<0>»GOOD#C( 1>»BAD 


00330 


063077 






IREAD OR PUNCH ERROR. 


00331 


000463 




JHP DIS:-?3IS 




00332 


06361 1 


TYPEt 


SKPDf4 •TTO 


1 OUTPUT COUNT OR RANDOM 


00323 


g-S3077 




HALT 


J PATTERN. FLAG CHECK. 


00334 


034102 




LDA 3#CRA 


1 SWITCH 




1 75^^05 




MOV 






Kl ly !£/ «J *« <s> 






IPANDOH 


§0337 


010104 




1S2 OCTR 


flNC OUT COLINTER 




I0!a!0 








0034! 


020104 




LDA O^OCTR 




00342 


0S0345 




JHP ©'♦•a 




08343 


006103 


TYPElt 






0i344 


0001t5 




RANO 




00345 






LDA 1#LT 


ILEADER OiZCK 


60346 


030107 




LDA 2*TY0 




00347 


13S032 




ADCH# l^2#S2C 




00350 






jfip TYPES 










L. $Jr% 9 Kt i *^ -J '•f 


J RESET RANDOM IN LEADER 


00352 


049105 




STA 0# RADIO 




§0353 


ilil07 




IS2 TfO 


!♦! TO LEADER COUNT 


00354 


102400 








00355 


04§104 




STA 0#CCTR 




00356 


061111 


TYPE2t 


DO AS e#»TTO 


1 SEND THE CHARACTOR 


00357 


06341 1 




SKPBH .TTO 




00360 


§63077 




HAJ^T 


J FLAG CHEa< 


00361 


06371 1 




SKPC2 .TTO 




08362 


063077 




HALT 


IFLAG CHECK 


00363 


000431 




JKP DISMIS 


lEXIT INTERRUPT. 



mmi 

g@371 

00372 
00373 
0037^ 

»ca75 

00376 
00377 
00400 

01401 
00402 
00403 
00404 
03405 
00406 
00407 
00410 
00411 

004ia 

00413 

00414 
00415 
00416 

m4i7 

i04t0 
00421 



f4S! it 
§62*77 
020#46 
§40100 

102400 
04ili7 
i241tl 
044eil 
060177 
§61111 
060510 

§§6103 
000110 
1 52400 
104300 
072077 
125404 
0ii777 
151400 
151237 
0S9772 
000766 

029066 
024067 
930070 
€34372 
175100 
034071 



MAI Ml 



HAINlt 



DISMISS 



m422 f6fl77 
00423 §§2009. . 

99424 927499 XnfM^t 

99425 §29112 
90426 131129 

00427 ISIltf 

00439 133090 
90431 924493 
•i43t 147ig9 
00433 191399 
99434 123725 

00435 §§0779 . 

00436 047400 

00437 111399 

00440 lS6i@0 

00441 Ii7»ii 

00442 123494 

00443 i«i775 

00444 101200 

00445 143399 

00446 991491 



A^.9#9 

8TA 00 cm 

LOA 9#0Mt99 

ST A 9#BROCEM 
SU8 O#0 
STA 0#TTO 
Lm UCIWTR 
STA l#l 
IMTEN 

DIAS 0#.TTI 

JSn tHAHO 
TIMDB. 
SU9 2«2 
CC^S B»t 
MSCO 2 
INC UUSSR 

INC 2*2 

NOViR# 2«2#SBN 

jri? iiAl^n*3 
JHF HAINl 

L.DA US^Vl 
LDA 2#SAV2 
LDA 3#SAVC 
MOVL 3#3 
LIIA 3«SAV3 

iNTr.^ 

tPA ©#eiT7 
MOVIL f#2 
MOViL 2#2 
ADD 1#2 
tDA 1#*^3 

mo 

mms i^s#SNit 

STA 1#O0«3 
MOVS 9#2 

ADC !#! 

AND l#9#S^f! 

jMP .-a 

mom i#i 

ADDS 2#9 
1#3 



$nmu/pmm countch 

lIMITAIUiE 



I ENABLE INTERRUPTS 



I MAIN LOOP CNTL 
iOr READER/PyWCH 
J INTERRUPT* 



J DISMISS A INTERRUPT 
I RESTORE MACHINE STATE« 



iSPIi^aTS A 8 eiT 
StVm PaRlTT RAN^ 
INUM8ER* 



I STORE A 16 II T RANDOM 
I PARITY eeiERATOR 

IC<9IR«EVEN PARITYf 



00447 102400 B£6INt SUB 0#0 

00450 040061 STA 0#PASS 



IDIAGWOSTIC STARTS HERE. 



00451 


102620 


T00I 


SUBZR 0#0 


00452 


i4fiii 




STA 0* I 


00453 


006051 




JSR tSETUP 










0045S 


Si6i5S 




B4ALT 


00456 


iS6i52 




JSR tLOOP 


»i45? 


i<l6i51 


T02t 


JSR tSSTUP 


ti468 


§63700 




^PD2 0 


§0461 


006050 




D4ALT 








JiStH wLUUP 


00463 


§§6051 


T04t 


J5R 0SETUP 


©S464 


§6021 1 




NIOC *TTO 


00465 


062677 




lORST 


§§466 


§6351 1 




SXPE2 .TTO 




gin AS sfl 






ii47a 


iS6©S2 




JSH ©LOOP 


60471 




t06t 


JSH SSSTU? 


00472 


B634! 1 




SKPS^ »TTO 


00473 


!@l@01 




MOV e^i#SKP 


00474 


S06050 














00476 


006051 


T§8t 




00477 


060210 




race •TTx 


00500 


662677 




lORST 


00501 


063510 




SKPB2 *TT1 


00502 


006050 




EMA-LT 








«J t>r( VL>UVIr 


00504 


006051 


T10t 


JSR SSETUP 


00505 


06821 1 




NIOC .TTO 


00506 


062677 




lORST 


00507 


063711 




SKPD2 .TTO 


iiSli 


0f6050 






00511 


006052 




JSR ©LOOP 


00512 


§§6051 


T12t 




00513 


060210 




NIOC .TTI 


00514 


062677 




lORST 


§•515 


§63710 




S<Pt« .TTI 


00516 


006050 




EHALT 


00517 


806052 




JSR C^LQOP 



UNIT FOR POSSIABLE INTERRUPT. 

fTHC SO-B LINE IS 
I GROUNDED. 

IdECM CA82I 

J AND INPUT TO SKIP L06IC. 

JTKE Sa.0 LINE IS 

I6ROIM0ED. 

ICHEDC CA80>. 

I CHECK J»tlP tOOIC* 

J TTO SHOULD NOT BE 

I BUSY* ITS BEEN a,EARED. 
UN TO Dim RENT WAYS. 
I CHECK TTO BUSYCn INPUT 
ITO SELB LINE CA82>. 



ITROUa.E IN CPU. 

I SELECTION or SKIP SEX. 

I CHECK SKIP INVERT LOGIC 



J TTI Si^JOL^^D NOT BE BUSY 
IIT HAS BZm CLEARED I»^ 
J TWO WAYS. CTEQ< TTI INPUT 
J TO SELB LIME <A88)» 
lOIECK THE FLOP. 



I TTO SHOULD UOl BE mUE 
JIT HAS BEEN CLEARED 

UN TWO WAYS. mEm 

ITTO INPUT TO SELD CA80> 
I ALSO THE TTO DONE FLOP. 



I TTI SHOULD NOT BE TONE . 
JIT HAS BEEN Ca.EARCO 

JIN Tw WAYS. mw.m 

I TTI INPUT TO Sn.DC^0). 
J ALSO THE TTI DONE FLOP. 



00580' §i6051 TMf 

00521 063610 

00522 101001 

00523 Si6i5i 

00524 006052 

00525 i06i51 T16t 
08526 060111 
00527 060211 

00530 062677 

00531 063511 

00532 006050 

00533 006052 

00534 006051 T18t 

01535 060111 

00536 §62677 

00537 063511 

00540 036650 

00541 006052 

00542 §©6051 T29I 

00543 0601 1 1 

00544 0S0211 

00545 063511 

00546 606050 

00547 006052 

00550 006051 T22I 

00551 060011 

00552 063511 

00553 006050 

00554 006052 

00555 006051 T24J 

00556 060100 

00557 063511 

00560 0^36050 

00561 006052 



JSF tSETUP 
Sa'-IN •TTI 

EHAi.T 

J SB tLOOP 

JSR • SETUP 
WIOS .TTO 
NIOC *TTO 
lORST 

SKPBZ •TTO 
EH ALT 
JSR •LOOP 

JSR tSETUP 
NIGS .TTO 
lORST 

SUP BE .TTO 
EM ALT 
JSR ©LOOP 

JSR fSEiyP 
NIOS .TTO 
NIOC .TTO 
SKPB2 .TTO 
EH ALT 
JSR eLOOP 

JSR SSETUP 

mo .TTO 
SKPB2 .TTO 
EH ALT 
JSR ©LOOP 

JSR TSETUP 

NIOS 0 
SKPB2 .TTO 
EHALT 
JSR eLOOP 



.EOT 



JCTECK SKIP 

J INVERTER IN CPU. 

I TTI PONE IS ZERO. 



J TTO BUSY cm NOT 
J BE a.EARED Wf I/O 
J RESET or A CLE.^H 
lPli.SE. CTECM E41-ll# 
JE39 12-13* AND THE 
I CLEAR INPUT TO TTO 
J BUSY . 

J TTO BUSY CAWT BE 

f CLEARED imr I/O RESET. 

I CHECK E41 13-11* 

IE39 3-4. TI-IE I/O 
I RESET PULSE SIGNEL. 



J THE CLEAR PULSE TO 
J THE TTO BUSY FLOP 
JFAXLED« CHECH E42 4-5-6 
J C CLEAR* TTO SELECT) fi^SO 
IINPUT TO E41. 



I SELECTING TTO SET 
UTS BUSY FLOP. CHECK 

1-2-3. (START* 
ITTO SELECT). NO START 
JPULSE WAS ISSUED. 

J A START PULSE TO 

I A DEVICE NOT THE TTO 

J SET TTO BUSY. CHECK 

$ZA2 1-2-3 THE 

J TTO SELECT INPUT. 



msm «060SI T26I 

00563 060110 

00564 B6B21B 

00565 062677 

00566 063510 

ii567 006050 

00570 006052 

00571 006051 T28S 

00572 i6illi 

00573 062677 

00574 063510 

00575 006050 

00576 006052 

00577 006051 T30S 

00600 060110 

00601 060210 

00602 063510 . 
§0603 00605© 

00604 006052 

00605 006651 T32S 

00606 060010 

00607 063510 

00610 006050 

00611 006052 

00612 006951 T34t 

00613 060176 

00614 063510 

00615 006050 

00616 006052 

00617 006051 T36t 

00620 060151 

00621 063511 

00622 00'S350 

00623 006052 

00624 006051 T38I 

00625 060131 

00626 063511 

00627 006050 

00630 006052 

00631 ii6i5l T4it 

00632 060101 

00633 063511 

0«634 006050 
00635 006052 



JSR iSETUP 


ITHE .TTI BUSY FLOP 


NIOS .TTl 


IKAS NOT CLEARED m 


moc .TTI 


lA O-EAR PULSE OR 


I CHST 


II/O RESET* CHECK CLEAR 


SKPBZ •TTI 


IINPUT TO FLOP. ALSO 


EH ALT 


JE3f 8-9#E4| S-9-10 


J SB ©LOOP 




JSR iSETUP 


ITHE TTI BUSY FLOP 


NIOS .TTI 


IWAS NOT OL EARED BY 


I ORST 


II/O RESET. mECK 


SKPBZ .TTI 


IE41 8-9# I/O RESET 




IINPUT TO O-EAR SIDE 


JSR •LOOP 


lOF TTI BUSY* 


JSR t SETUP 


ITHE TTI BUSY FLOP 


mOS •TTI 


lyAS NOT CLEARED BY 


NIOC •TTI 


ITTI SELECT AND A 


SKPBZ •TTI 


ICXEAR PW.SE* OiECK 


EHALT 


lAND GATE E42 8-9-10 


JSR tLGOP 


lAND THE INPUT TO E41» 


JSR e SETUP 


1 SELECTING THE TTI 


HIQ oTTI 


1 WITHOUT A START 


SXPES .TTI 


1 PULSE SET TTI 


EHALT 


IRDR SUSY. CHECK 


JSR €LOGP 


IE42 il-lfi*13 


JSH ©SETUP 


i SELECT! r^G DEVICE 76 


NIOS 76 


ll^iTH A START PULSE 


SKPBZ .TTI 


ISET TTI BUSY. CHECK 


EHM.T 


t'tA2 1!-I2-13# AND OF 


JSR ©LOOP 


1 C START* TTI SELEC f > 


JSR • SETUP 


ICH£CS< DEVICE SELECTION 


NIOS •TTO-t>40A77 




SKPB2 .TTO 




EHM-T 




JSR etoop 




JSR • SETUP 


1 CHECK DEVICE SELECTION 


NIOS 31 




SHPBB .TTO 




EHALT 




JSR •LOOP 




JSR f SETUP 


1 CHECK DEVICE SELECTION 


NIOS 1 




mPBZ •710 




WALT 




JSR fLOOP 





•ft 



9mM 


806051 






|QIE@( MVICC StO^CCTION 




060115 




mms ts 






063511 




mPBZ .TTO 




00641 


006050 








00642 


006052 








§8643 


i'369 5! 


T44] 




iDiCCK DEVICE Si3LECTI0N 


ii644 


§601 10 








§§645 


©6351 1 








ii646 


006050 








00647 


006052 




JSR tLOOP 




006 50 


§§6051 


T46t 




J CHECK DEVICE SI1.ECTI0N 


00651 


iS?!50 




r^;.ns eTTi 4.40477 




00652 


SS3510 








iS653 


gS605i 








00654 


006052 




JSR @LOOP 




55 


C3605I 


T48t 


JSR f SETUP 


1 CHECK DEVICE SELECTION 




06^ 1 ! 4 




























00661 


0i60i2 




js;^ ©LOOP 








T50S 




1 CHECK DEVICE SELECTION 


00663 


06iU2 




mQi% 12 




00664 


©63510 




i^PB^ •TTl 




0S665 










00666 


006052 




■JSR CCOCP 




eS667 


006051 


TS2t 


JZn ©SETUP 


1 CHECK DEVICE SELECTION 


00670 


060111 




mos 11 




00671 


P6351f 




ffiCP^ fTTI 














00673 


^S^6e52 








§0674 


§'36© 51 


TS4t 




SST.^T mB TTO SSLSCT 


00675 


060111 




»I03 .TTO 


1 FAILED TO SET TTO 


00676 


g534U 




imPBS^ •TTO 


f&USY* CHECK SELB €^2> 


!:'1'.''.77 








1 SUSY FLOP* ETC^ETC* 


00700 


636052 








§iISl 


fcs- ^i*^ K# *T 9 


T56t 


JS^ SSf^Tt.^ 


J THE BUSY rtOP CTTO) 


00708 


660111 




NIOS •YTO 


II^AS SATED OW TO THE 


00703 


063500 




SKPB3 0 


ISELB LINE <^2> 


00704 


0060S0 

(Rr XhT «S«r 




DIM.T 


1 WITHOUT TTO SELECT 


00705 


006052 






IBEINQ PRESENT* 


i07§6 




T58t 


JSR ©SfiTIJP 


ITHE TTO BUSY PLOP 


00707 


f 6fll 1 1 




Ml OS mltO 


IWAS O-EARED VIA A 


00710 


©60200 






1 START Pltt.SE WITH- 


sd:«. I 


f 634i 1 




•TTO 


lOUT TTO SELECT* 


0i7|g 


mmsB 








00713 


006052 




JSR tLOflP 





*.v"-'l4 9C6t5t T60S 

CCS? 1 6 e'egii 

i97ai ®06@Sg 

@073t #06056 

007C3 2 9 

00734 i^:>3Al3 

00735 006053 
ii 7 36 -^rj.i^S^Sa 
00737 063519 
007-^0 0g6-352 

00741 0i605! T66t 

00742 0601 S0 

S8743 063500 
00744 006050 
60745 006053 
BD746 063510 
00747 006052 

007 r3 m^SQSt T68t 
0075! 060111 
00752 006053 

007S4 S6370i . 
09755 igfcaSS 

0i7S6 mm52 

00757 006051 T79t 

ii760 H 

§0761 Pe69S3 

ti7S3 e6S2!l 
0i76.1 SS£677 

00765 063711 

00766 ii6i50 
§0767 0i6S52 

006051 T72t 

min 060111 

00772 006053 

00773 §63511 
§§774 §68677 
00775 §63711 
«i7f6 006050 
§0777 006052 



•1 ofC VdZ. J Ulr 


1 iKE TTO BUST FLOP 




J WAS CLEARED VIA 


NIO .TTO 


ISELECTIOG THE TTO 




fWilfiyyi fl Qui;#lf| PULSE* 






JSH 0LQOP 






f iwlk^ iTII rl»AC3 w«5 




9Gl,ummkmm via PICVICC 








$imm TO mmcE 




1 SELECT* 




; 


SIC PBS *TTfl 










J line. Ill BUSY r LOF 


l^4vlid •114 


1 FAILED TO SET VIA 


SI^PF-.^r «TTX 


lA START PIB-SE. 




J CHECK THE READER 
















* »>.v. 3 2 r?U 111 oUST 








ILINE CA82> TO GO LOW 




1 WITHOUT TTI SELSCT. 




Ji/riClrf*\ §\fiV laA 1 £. Ur 




f \ 1 i Kl/K riu5T \ \f » 


J CD ©LOOP 


J 1 1 A 1 i • c.«c7 1 **S**3 


J*"R P-.~"TIIP 

%' . < V** 




M i ft ^ o TTfl 


. * V « U r3 1> pj^ L. O n 


JSR aTlHE 


IFLAaS TESTING TO SKIP. 


. SMPKi- .TTO 


l&er-£ IS GATED ONTO 




n r> * A«r?,r'* 1,1? "FSjjfii* If 


'WMM T 








JHWt SSS'TlfP 


f Iff* r5 L/^y Ka.ot,l 




• ; .•■ it ..-.^J.-.A rLl».,*i. 










' ?v?S O •TTH 






lPia.SE* TliE FCLLCWIWS 




1 f Wtltf l#TS*©«, TUI^ 
* * iwvSpK 1 B,rC# irBl. 




fi l>0^^<l*' f*l f Test v 


J ei OOP 




• *| ««>3» J »*~ 


#« m-fM lfs»dt.i r«Jlli,fi,D 




• T1 *l*u sr> ••••f n 

J 1*/ MUfcAif ififc TT'J 


n0 arc w J * Iff -i. 


J WWl, pLiUP. IWpyT 


O.*^ J £-«^ • 1 i l# 


1: iJ vK teHiii. E43 I' AILED 


lORST ■' 


JOTECa< LEAD 10# THEN 


i^PB2 .TTO 


J REPLACE E40. 






JSR tLOOP 





iliig ii6i5l T74I JSR •SETUP 

iieil 060111 NIOS •TTO 

ilii2 ii6i53 ,JSR «TIME 

01003 3 oil SK P BE • TTO 

01004 060211 NIOC .TTO 

01005 063711 SKPDE •TTO 

01006 0060 58 EHALT 

01007 006052 JSR 0LOOP 



J A TTO a.EAR PULSE 
I FAILED TO RESET 
fTTO PONE. CHECK 
IE40-9#THE Ofi GATE 
J THAT PRODUCES THE 
I CSTRT-i'CLR-i'RST) PULSE 



Oiaie 00605! T76J JSR fSETUP 

0101 1 0601 1 1 NIOS .TTO 

01012 006053 JSR tTIME 

01013 06 3511 SHPBE •T7Q 

01014 06011! NIOS .TTO 
010! 5 063711 SKPm •770 

01016 006050 . EHALT ' 

01017 006052 JSR ©LOOP 



TTO STI<T PULSE 
I FAILED TO CLEAR TTO 
I DONE. CHECK E40- 1 1 
J THE OR GATE THAT 
J PRODUCES THE (STRT 
J+CLR+RST) PULSE. 



01020 006051 T78S JSR tSETUP 

01021 102000 ADC 0#8 

01022 06! I 11 DOAS 0.9 .TTO 

01023 006053 JSR @T:NE 

01024 063511 SKPBE .TTO 

01025 063511 SKPP2 .TTO 

01026 006050 EHALT 

01027 006052 JSR ©LOOP 



I THE TTO FINISH PULSE 
; FAILED TO CLEAR BUSY. 
I SCOPE TO FIND OUT WHY 



I A LARGE NUMBER OF THINGS 
I COULD HAVE FAILED. 



01030 006051 T80I JSR eSJT'JP 

01031 182900 ADC Q^'d 

01032 @6UU DOAS 0*-.TTO 

01033 006053 J3H §T1HE 

01034 063511 SKPBS -.ITO 

01035 063611 SKPDN VTTO 

01036 006050 £HALT 

01037 006052 JSR ©LOOP 



ITkY TO SET DOi^E 

J VI A TTO FINI J»i. CHECK 

IS ELD C 5 

I INPUTS .^:'D 

ITHE TTO flf-Z r\ DP 

;0UTPUT*RES£7# AND 

I CLOCK INPUTS. 



01040 006051 T82I JSR aSETUP 

01041 102000 ADC 0*0 

01042 061477 INTA 0 
010^3 100015 COH# 0#0>SNR 

01044 0e60 50 EHALT 

01045 006052 JSR ©LOOP 



I THE CPU FAILED 

I TO READ JN Af-^Y THING 
ION INTA. CHECK CPU. 



01046 §8605! T8 4: JSR QSETLJP 

01047 102 520 SUS2L 0*0 

01050 065477 INTA 1 

01051 107414 AND# 0*USHR 

01052 0060 50 EHALT 

01053 006052 JSR ©LOOP 



I A BIT 15 UAS READ 
UN ON INTA. CHECK 
I El 2* ETC 



01054 §06051 T86S 
iliSS 061477 
0 1056 101004 

01i51 BB6B5& 
01060 006052 

0106! 006051 T88t 

01862 102000 

01063 062077 

01064 062677 

e->l 1 1 1 

e;'V?3 f^i477 
01371 nnsss 

ilC72 £26C53 

01073 mm52 

01074 BCSSSi T90« 

01075 0601 I ! 

01076 0@6053 

01077 05351 1 
0! 109 061 .477 

01101 126520 

01102 107405 
011 03 

01104 006052 

01 105 006051 T92t 
0U06 0601 1 1 
01107 006053 
01110 06 351! 
0111! 102408 

011 12 062077 

01113 061477 

01114 101005 

01115 006050 

01116 006052 

01)17 006051 T94I 

01 12i e&si 1 1 

01121 006053 

01122 063511 

01123 §61477 
61124 024405 
01125 106414 

01IS0 

01131 0000U Tf4As 



JSR iSETUP 


1 AFTER A I/O RESET 


INTA 0 


KISSUED BY SETUP > I^ 


MOV 0#0#SiER 


JSH0U1.D RE^^D BACM NO 


EHALT 


IBITS* BUT IT DID 


JSR iLOOP 


IGET BITS BACK. 


JSR tSETUF 


ISET THE TTO 


ADC 0^0 


lOONE FLAG. THEN 


feSSKO 0 


J PERFORM A INTA 


lORST 


J AND OIEa< IF 




J ANY BI TS WERE 


JSR tTIME 


1 RECEIVED BY THE 


mPBB .♦TTO 


ICPU. 




ISU6«m TTO INT 


MOV ^^^msnn 


IREQUi^ST FLOP FAILED* 


EHALT 








JSR iSSTUP 


IWITH THE BOm 


mOS •TTO 


J FLAG SET INTA 




JSHuul-D READ BACK 


SKPBB •TTO 


IBIT 15. CHECK 


INTA 0 


IINTA INPUT TO BIT 15 


SUB2L 1* 1 


1 E31#E32*E12 


AND 0, usm 




EHALT 




JSR eLOOP 




JSR eSETUP 


1 A MSKO WITH BIT 15 


NIOS .TTO 


I2ER0 SHOlfLD NOT 


JSR §TIME 


iCHAiMGE THE STATE OF 


C l\ t LjG • 1 I U 


J TTO INT DISABLT. 


SUB 0#0 


INO BITS WERE READ 


Kmo 0 


IBACK ON INTA HOW- 


imp'. 0 


lEVER. CHECK DATA- 1 5 


my 0#0^SNR 


1 INPUT TO TTO INT 


EHALT 


J DISABLE FLOP. 


JSR ©LOOP 




jsn ©sz'~*ij? 


J THE DEVICE CODE 


NIOS ."^TO 


IREAD BACK FOR 


JSR tTIWE 


iTI-iE TTO SHOULD 


mPBZ .TTO 


IBS \\ C FIRST TTO> OR 


INTA 0 


1 5! C Smom TTO) . 


LDA l#Tf4A 


ISOME OTHER NW8ER 


SUB# 00 I^SIR 


ItoAS READ BAOC. 




immim cc§>.' 


JSK ©L.O-?P 








• TTO 


lOOMSTltflT! 



01132 006051 T96t 
ill33 10252« 
01134 062077 
0! !35 062677 

01 136 06il 1 I 

01137 006053 
01140 063511 
0H4! §61477 

01142 101005 

01143 006050 

01144 006052 

011 45 006051 T98t 

01146 102520 

01147 062077 

011 50 0601 1 1 

01151 006053 

01152 063511 

01153 061477 

01154 1.01004 
01 I 55 006050 

01156 006052 

01157 006051 U00S 

01160 102000 

01161 061111 

01162 006053 

01 163 06351 1 

01164 102000 

01165 061111 
01 166 006053 
01 167 S6C55 !■ 

01170 §24054 

01171 106432 

01172 BBSm% 

01173 006052 

01174 006051 U02 

01175 102000 

01176 061111 

01177 006053 

01200 063511 

01201 102000 

01202 061 1 1 1 

01203 061011 

01204 061011 

01205 06101 i 

01206 006053^ 

01207 063511 

01210 024054 

01211 106432 

01212 006050 

01213 006052 



JSR i SETUP 
SUB2L 0J.0 
MSKO 0 
lORST 
NIOS -110 
JSR STIME 
SKPB2 .TTO 
INTA 0 ' 
MOV 0^0^ SNR 
EH ALT 
JSR ©LOOP 

JSR # SETUP 

SUBSL 0#0 
MSKO 0 
NIOS .TTO 
JSR §TIME 
SKPBc .TTO 
INTA 0 
MOV 0*0, SER 
EH ALT 
JSR eLOOP 

JSR ©SETUP 
ADC 0^0 
DOAS 0^ .TTO 
JSR ©TIME 
SKPB2 .TTO 
ADC 0«0 
DOAS 0*.TTO 
JSR fTlHE 
SKPBE .TTO 
LDA UOTIHL 
SUBZ# 0#1#S2C 
EHALT 
JSR tLOOP 

JSR §SETUP 
ADC 0#0 
DOAS ft^.TTO 

JSR §TIME 
SKPB2 .TTO 
ADC 0#0 
DOAS 0*«TTO 
DO A 0#.TTO 
DOA 0, .TTO 
DOA 0*.TTO 
JSR tTl?4E 
SKPBZ .TTO 
LDA UCTIML 
SUB2# 0* US2C 
EHALT 
JSR ©LOOP 



ITOE TTO INT DISABLE 
J FLOP IS SET VIA 
I MSKO THEN CLEARED 

I VI A I/O RESET. NO 
J BITS WERE READ BAOC. 
J SUGGEST I/O RESET 
I FAILED TO CLEAR 
JTV:^ INT DISABLE FLOP. 
I OR ITS INPUT TO TTO 
JINT REO FAILED. 



J':1I'Z TTO INT DISABLE 
I FLOP EITHER FAILED TO 
I SET VIA MSKO OR 
I THE AND GATE 

I C TTO DON £. C I ) # TTO INT DI S< 0 ) ) 
i FAILED^ BECAUSE IT 
I DID NOT PREVENT 
I TTO INT REQ FROM 
J SETTING. 



I CHECK THE TIME IT TAKES 

I TO PRINT A CHARACTOR. CHECK 

J AND GATE TO MA;<E UP FINISH 



ilF TIME 


IS 


9MS# STOPC 1 ) 


1 •§ »• 


•t 


18MS* TTO0C 1> 


J St t» 


M 


27MS*" 


!( I) 


j t« M 


tt 


36MS*" 


2c n 


1 M M 


m 


45MS*" 


3C 1> 


1 *t m 


M 




4C |> 


1 M *■ 


m 


63MS#- 


5C l> 


1 M M 


M 




6C t> 


J •« M 


M 




7C|> 


1 t* M 


#• 


90MS#*' 


SCI) 


lA CHECK 


TO 


INSURE 


THAT 



J DOA TO THE TTO DOES 

J NOT SHIFT THE REGISTER 

II F TTO IS BUSY 

I CHECK AND GATE OF 

I < DATA OUT- A# TTO SELECT* 

I TTO BUSY<0>> THE TTO 
J BUSY 0 INPUT. 



IFAILURE IF TIME SHORT. 
^C<en.ML)=98% OF TOTAL. 



81214 


ii6i51 


U04I 


JSR iSETUP 


il2I5 


102000 




ADC 0#0 


01216 


061111 




DOAS 0#.TTO 


01217 


006053 




JSR §TIHE 


@1££0 


063511 




SICPB2 .TTO 


01221 


102000 




ADC 0#0 


01222 


061111 ■ 






II t °i 

V 1 isc. O 


G ^1 A a c *i 




JSR tTIflfc 


01224 


063511 




mpm .TTO 


01225 


024i55 






01226 


106433 




SyB2# 0» 1#SNC 


01227 


006050 




EHALT 


01230 


006052 




JSR »LOOP 


01231 


006051 


U06t 


JSR §SETUP 


01232 


061 1 I 1 




DOAS 0^ .TTO 


01233 


006053 




JSR §T1ME 


01234 


06351 1 




SKPBE •TTO 


01235 


0601 1 I 




NIOS .TTO 


01236 


006053 




JSR ©TIME 


01237 


06351 1 




SKPBE .TTO 


01240 


024054 




LDA CTIML 


01241 


106432 




SUB2# 0, 1#S2C 


01242 


006050 




EHALT 


01243 


006052 




JSR §LOOP 



ITEST THE TIME FOR TO 
I LONG. CHECK AND GATE 
J C DATA OUTA#TTO SELECT* 
I TTO BUSY <0JJ. 



J TEST FOR SHORT TIME 

I IF START FAILED TO 
I CLEAR OUTPUT BUFFER 
I IT WILL CONTAIN ALL 
I ONES. CHARACTOR WILL 
I END QUICKLY. 



01244 


006051 U10t 


JSR §SETUP 


J TEST FOR LONG TIME 


01245 


061111 


DOAS 0? *TTO 


; IF STOP 1 WAS 0 AND 


01246 


006053 


JSR §TIH£ 


i START STILL GOT THROUGH 


01247 


06351 1 


SKPBE .TTO 


J THE AND GATE TO 


01250 


06101 1 


DOA 0, .TTO 


1 RESET THE BUFFER 


01251 


0601 I I 


NIOS ♦TTO 


ITHE TIME WOULD BE 


01252 


S06053 


JSR «TIME 


ILONG. 


01253 


06351 1 


SKPBH .TTO 




01254 


024055 


LDA UCTIMH 




01255 


106433 


SUBZ# 0# USNC 




01256 


006050 


iHM.T 




01257 


006052 


JSR ©LOOP 





f t f 



0'?^-?>'?; WBSmSl UI4» m'3R ©SETUP 

0l£61 061111 DOAS B#»TTO 

01262 006053 JSR #TIME 

01263 0635!! SKP32 .TTO 

01264 061 111 DOAS C^.TTO 
@i£65 0C56053 JSR ©TINE 
01 £66 P 633 11 SKPB2 «^TTO 
01267 024056 LDA l#CTIH 
01270 106423 SUBS 0# 1»SNC 
§!271 1S44S§ NE6 l#l . 

01272 030057 LDA g#TI^ 

01273 132433 SUB1# U2*SNC 
iS274 606050 BIM-T 

01275 @i6052 JSR §LO§P 



J TIME. TO PRINT A 

immmtm is less 

I THAN 21 OFF. FROM lifMS- 
I OR A ERROR IS ASSUMED. 



01276 §;C:5P5I Ut6t JSS fS^TfJP 

01277 102520 SUB2L 0#0 

01300 062000 DOB QmB 

01301 06S111 mOS -TTO 

01302 0S6053 JSR ©TIME 
01383 063511 SKFB2 .tTO 

01304 06w'-7 I^JTA 0' 

01305 101005 MOV 0*0#SNR 
©1306 006050 EHALT 
01307 006052 JSR ttOOP 



I IKE Li-;::"- 

J WAS RAISED AT DT0B 

iTiwE EWM mmm 

I IT WAS laOT A CPU INST. 
iai£©< MSKO CA38>. 



01310 006051 U18I JSR tSETUP 

01311 102520 SU32L g.:.0 
il3S2 §69-077 HiO CPU 

01313 060111 NIOS *TTO 

01314 006053 JSR atlME 

01315 063511 SKPB3 .TTO 

01316 061477 IWTA 0 

01317 i§l2B5 ■ MOV e.>0*SNR 

01320 006050 EIIALT 

01321 006052 JSR eLOOP 



J THE MSKO LEVEL 
I WAS EAIEED AT 
I CPU INST TIME 
I EVEN THOUGH NO 
lOTOS WAS GIVEN* 



01322 006051 U20S 

01323 060111 

§06953 

01325 063511 

01326 061400 
0,1327 024405 
0133S 106415 
01331 006050 
0S532 006052 
eiw33 161011 
01334 §00011 U20At 



JSR ©SETUP 
NIOS •TTO 

JSR ©TIHE 
SKPBE .TTO 
DIB 0P& 

Lim !i,y20A 

SU3# e* |-*SNR 
E4ALT 
JSR tLOOP. 
MOV# C#i#^P 
• TTO 



JTHE INTA LEVEL CA40> 
I WAS RAISED AA DTIB 

I TIME EVEN THOU-SH NO 
I CPU INSTRUCTION. WAS 
I GIVEN. 



^EOT 



-0133d 0060!>1 BlBt 

01537 g---:.v:p0 
C- i;:-f0 040001 
0134! 061 111 
k^\3^2 06 351 1 

01343 000777 

01344 024000 
il345 106414 

01346 0i6050 

01347 102000 
0I35§ 806052 

01351 006051 Bin 

§1352 li262i 
0!353 040000 

01354 040001 

01355 ifilSll 

01356 063511 

01357 0007T7 

01360 060177 

01361 060277 

01362 024000 
01253 106414 

01364 0e6050 BUAt 

01365 006052 

01366 024047 8121 

01367 044001 

01370 044002 

01371 044003 

01372 024772 

01373 044000 

01374 006051 8138 

01375 S02801 

01376 001410 

01377 024777 
^TS 044004 

01401 039047 

01402 050001 

01403 061111 

01404 063511 

01405 0B0777 

01406 060177 

01407 000001 

01410 024001 B13AS 

01411 132414 

01412 606050 

01413 §60277 

01414 006052 



JSR tSETUP 
SUB2R 0#0 
STA 0#0 
STA 0# 1 
DO AS 0**110 
SKPB2 .TTO 
JMP 

LDA 1*0 
SUB# 0# 1# SER 
EHALT 
ADC 0*0 
JSR ©LOOP 

JSR ©SETUP 
SUBZR B^B 
STA 0.*0 
STA 0# 1 
DO AS 0^ 9 TTO 
|»<PBE .TTO 
JiiP .-1 
NIOS CPU 
Nice CPU 
LDA 1#0 
3i;:0# 0# 1#SZR 
EHAI.T 
JSR ©LOOP 



LDA 
STA 
STA 
STA 
LDA 
STA 



1*U^'D4 
1# 1 
1*2 
1*3 

1*01 lA 
1*0 



JSR ©SETUP 
ADC 0i»0*SKP 

B13A 

LDA 1*.-1 

STA 1*4 

LDA 2'^im4 
STA 2s ! 
DOAS -TTO 
SKPBS «TTO 
JMP 

WIOS CPU 
JMP i 
LDA l.f I 
SUS# 1*2*SZR 

WIOC CPU. 
JSR tLOOP 



I GROUND THE INTR LINE* 
I NO INTERRUPT SHOULD 
JOCCURE BECAUSE ION 
lis NOT SET. 

I CHEW 4 INPUT AND/OR 
I GATE TO THF. FLOP 
JPRODUCING INT PEND LEVEL. 
J ALSO a4ECK AND/OR GATE 
|CIO^*ION SYWC*F£TCH>. SEE 
I SUPER NOVA INPUT/OUTPUT 
IPRINT. 

J GROUND THE INTR Ll^E. 
J TURN THE ir.TEHRUFT 
JSYSTEH CN AND OFF. 
INO imKR?':?'^ SHOU-D 
JOCCURE* C::i5:CK THE 
13 INPUT A'.^O GATE 
IPRODUCK 3 INT-PEND 
JCBSn LEVCL. 



ILOCATIOMS 1-2 
I SHALL CONTAIN 

LOCATION 3 
ITO 1 WILL RETURN 
JTHROUGQi LOC 4. 



2CHZCK- TO INSURE MA 
IIS CLEARED AT PTG-5 
I OF PI 1 CYCLE. 



J SET RETURN. 



IHA=1 

SCHECX LOC 1 FOR 

I BEING SmE AS 

I BEFORE INTERRUPT. 

ICTECX AMD CP11-TB3) 
jaiOO-D INHIBIT ADDER 



OUT, 



01415 

§1416 
01417 
0M20 

9 1 5 
0 1 <22 
il423 

0 ! 

01426 

C I 430 
01431 
01432 

01433 

01434 
01435 
01436 
0143? 
01440 
01441 
§1442 
01443 
01444 
01445 
01446 
01447 
01450 

01451 

01452 
01453 

0 Ab4 
01455 
01456 
et '37 
0 2/^-3 
':.tA3\ 

0-.A5A 
BI465 
01466 
01467 



006051 

001427 
024777 

^^l 1 1 1 

§6331 1 



Bl4t 



■77 



063177 
101019 

I':^0314 Bl4At 
£06050 
060277 
006052 

006051 BlSt 

«2-4777 
944304 
Q61 11 i 
06351 1 
030777 
e6^/l77 

0^3477 
(536050 
660277 
@36@52 



B15A$ 



asaa0i 

091464 

C 2 47 7 7 
044004 

Q^mm 

061111 
063511 
090777 

C50177 
©00404 

024000 Bl6At 

1C64I5 
606050 
006052 



JSR tsETyp 

BI4A 

LDA 1#»-1 

STA 1#4 

DO AS 0#«TTO 

•TTO 
jnp .-1 
NiOS CPU 
M0¥# 

EHM.T 

WIOC CPU 
J SB tLOOP 

JSF? S5ETt;P 
ADC 9p0sSKP 
B15A 

LDA l*.-l 
STA i#4 

DO AS 0i»«TTO 
SKPBS '•TTO 
JM? .-I 
NIOS CPU 

SKFSW Cf'U 
EHAI-T 
mOC CPU 
JSR CLCOP 

JSR ©SETUP 
ADC ©#0#SKP 
B16A 

LDA U»-l 
STA 1*4 

STA 0*0 
DOAS 0*»TTO 
SKPBZ •TTO 
JMP 

NIOS cr*u 

LDA 1*0 

Sir? i*i*SNR 

EH ALT 
JS8 eLOOP 



iDEfEH FAILED TO SET 
J AT THE mo OF PI -2 
iCtCLE. mEm 3 INPUT 
fOf? GATE TO PRODUCE 
I DEFER SET* 



I A IMTERRUPT DEF£RED 
I THROUGH LOCATION 0 
I NOT LOCATION 1» CHtm 
I I TO MA AT PI -2 TIME. 
I CHECK ADD ONE LOGIC 
JCA91) AND GATE 
JCPI2*TS3>. 



I A IMTFKHOPT OCCURED 
I BUT FAILED TO STORE 
lANYTMING I^' LOG 0* 
ia^Ea< INPUTS TO 
IMEM HOD LOGIC 



ft* 



PI 4*^3 


ii6f 51 


B17t 


JSR ©SETUP 




1 0200 1 




mc i#0*SKp 


01 479 


BB 1 502 




BI7A 


1 473 


024777 






01474 


044904 




STA 1#4' 




C6! 1 1 1 






0 1 476 


06351 1 






01 477 


000777 






0! 590 


§60177 




"I":? CPU 




000403 








IKr 13 w w ff I 


Bl 7At 


SKPS* CPU 


mf 1 »-■ tJ 


F** iJ 






a 1 534 


fli6052 




JSR tLOOP 


IP i 


|Cf %^ 5Jr 'ut? « 


BISS 


JSR 0SETliP 


w 8 i^C?^ 






i#s^SKP 












<j|#5 i>777 






01511 






ST A I #4" 


01518 


06I1U 






1 9 1 WS» 






S^PBS • TTO 


1 s 1 


Igjr If « • 




JMP 


11 1 *S1 5 
0? * » 'J* 


Siffll 77 




Kills' 'CPU 


»..•' a j» -7 






rSOVi^ Q«0 


S 1 S 1 7 

IS» 4 <J « * 


i 01013 












EH ALT 




0^6052 

IkF ^vr wr w 4mp 


BtOAt 


JSS^ SLOOP 


Oil t-,^'> 




B19t 


JSH « SETUP 




: f J 1 




A^C 0*0*S*<P 








B19A 








LPA U««»l 


£ •««/ ^ %y 


844304 




STA l#4 


t1 1 SiS? 


6 Sill 




DOAS 0^»TTO 




' S 5 1 1 




SKFB2 *tTO 


r . 1 ? 


'^(^^1777 






C 1 


060177 




ta:os' CPU 


0i5s:.- 


!C1-3S0 












JI1P • 


01535 


est 535 




• 




024050 


B19AS 


LDA l#i 








LiJA 2#«-2 




139415 




SUB* USpSKR 










01542 


a^6S52 




JSR ©LOOP 



I WEN A IHTERPUPT 
I THE PI a.R PULSE. 



I TURN THE IWTERRUFT 
ISYSTS^4 ON AND CHECK 
J FOR A I^«TERRUPT» 



ICMECK imj PEND LEVa. 

s :2Si>* CHEC^i roR pii 
la-tEOc imn like etc* 



I TEST TO mSlJHE THE 

J PC IS mi imnmEmEB 

I0URING THE PII CYCLE 

M;>'35 ALC snip !S ^OT 
3PRr.SEWT. CMEOC OR 
I BATE CPI1#DCM1> THE 
I PI I INPUT. 



) 



tf f 



01543 


006051 


B20t 


JSR t SETUP 


01544 


f 6i27? 






il545 


Ii2iil 






01546 


001556 




r.;:2'jA 


0154? 


.f 2 ' 




L. r ^ • ~ 1 


01550 


0^^14804 




STA 


%) I DO ] 


06 1111 




DOAS C> *TTO 


ei552 


1 




SKPB2 .TTO 


01553 


000777 




JMP .-■l' 


§1554 


060177 




NIOS' CPU 


015SS 


mmm 




ADC !^ 1 


01556 


106414 


B20A3 


SUB# 0#1#S2R 


§1557 


006050 




CHALT ■ 


01560 


006052 




JSR ©LOOP 


0156! 


00605! 


B22I 


JSR tSETUP 


§1562 






ADC 0#0#SKP 


01563 


^01573 




B22A ' ' 


01564 


B2A777 




LDA 


01565 


044gi4 




STA 1^.4 


01566 


§61111 




BO^S 0*.TTO 


fg, « K/f *» 


06351 1 




28tPE2 .TTO 


01S7D 


■'::-.'^?77 






©1S7I 


6^6^1177 




NiOS l?PU 


01572 


101010 






01573 




B22AS 






1250^5 






01575 


606050 




EHALT 


01576 


&060S2 




JSR ©LOOP 


01577 


00605! 


823S 


JSR ©SETUP 


01660 






ADC 0#0«SKP 


01601 


00161 1 




B23A ■ 


016f2 


0^4777 




LDA !#*•! 


01633 


§44304 






01604 


061111 




mShS 9* •TTO 


01605 


063511 




SKPBZ .TTO 


01606 


638777 






01607 


060177 




WSOS' CPU 


01610 


004401 




JS!? 


0I6II 


t24S0i 


B23AS 


LDA 1#9 


01612 


136414 




SUB# 1*3^SZR 


01613 


006050 




EHALT 


01614 


006052 




JSR «LOOP 



lA TEST TO INSURE THE 

I ADC INSTRUCTION FOLLOWING 

ITHE WIOS IS 

i EXECUTED BEFORE THE 

I INTERRUPT. CHECS< THE 

I LOAD IWPUT TO THE 

II. C. PRODUCING 

II NT PEND AND DOT PEND. 



I FORCE A INTERRUPT 

SAID iCK to insure 

iTME PC TO m?:m 

lT^Ar-.'::Tn OCDfJ.lES IN 
it; Z 712 CYCLE. CHEW 
tOV. GAT3 CFriTCI'i.^PIS) 
fOra -n-iE STATES CPU-2 
I PRINT. 



I TEST TO mzimz THE 
IPC IS STORED PROPEm.Y 
I VI A INTERRUPT. 



31 SI 5 ''"OfeSl B24I 

0161 e/3!c3S 
?!62? 024777 

@i623 063511 
01624 000777 
SI 625 ess 177 

01626 101001 

01627 001630 
0?.6O0 £'3>r777 BS4AS 
il63l e24-3ia 
0I63S 166414 
0.1633 0i6©50 
01634 §06052 



JSR t SETUP 
ADC 0#0#SKF 
82 4 A 
LDA 

STA U4 
DOAS iS^^TTO 
SKPB2 •TTO 
•-!■ 

MQV 0*§*SCP 
• ♦1 

LDA 3.? *-l 
JSJ? ©LOOP 



J A INTERRUPT IS CAUSED 
I TO OCCURE JUST AFTER A 

SfiLC miP IMSTRUCTION 
$WMm SKIPS. THE PC 
fSIOlI-D BE INCRE51ENTED 
UN THE PI 1 CYCLE TO 
J STORE TOE PROPER 
IPROSRAH COUNTER IN 
I LOCATION 0* 

IPC «AS NOT imRZm-'iTZB 
JO^ECX OR GATE CPl]l^DC2^1) 
UN THE LOGIC FEEDING 
I THE INC PC FLOP. 



■#¥¥ 



01635 B85t 
0164^ 024777 

01643 0635! 1 

01644 mmn 

§1645 06SI7t ■ 
01646 026 4§2 
§!S47 101091 
§l65i egI647 
SI 651 634777 B25AI 
0.1650 B2AmQ 

01653 136414 

01654 006050 

01655 006052 



JSR ©srrup 

ADC 0#0«SKP 
B85A ■ 
LDA !#«•! 
STA WA 
D9AS §#«TTO 
SKPSg .TTO 
JMP •»! 

LDA S*@»*2 
HOV 0#0#SKP 

.«! 

LDA 3^«-l 

LDA US' 
Sy3# I #3* SIR 

JSR eLOCP 



I THIS TEST I INSURES THAT 

I THE low S¥MC LOGIC 
I WILL Ri^lAIN m 
IDURIN6 P£RIODS WHEN 
ITHS PROCESSOR IS NOT 
UN THE FETG4 STATE. 
I CHECK THE AND/OR 
J SATE WZEMim THE 
ISVNC If^VEfJTER# TliE TOP 
ITI^O INPUTS. ^SO CHEOC 
fTHE my&mTR PRODUCING 
ilOn E'iUC CAS> 
JA^D IKE FOLLOIiING FLOP* 



01656 006051 B27S 

01657 182001 

01660 0i!673 

01661 024777 
01^62 04^5^34 

01663 040000 

01664 0S1U1 
016S5 063SSI 

01666 ®g^7?7 

01667 060177 

mm% emmz 

01671 ISli©! 

01672 %%mm 

01673 166414 B27At 

01674 0S6S50 

01675 006052 



JSR tSETUP 

ADC e^3*SKP 
B87A 

LDA 1*.-1 

STA 1*4' 
STA @#0 
DOAS 0#.TTO 

mm^ .TTO 

J«P - 
NJOSXPU 

Lm i*t..*2 

MOV 0*0:>SKP 

0 

S*JB# 0#1«S^R 
EH^i^T 

js^ eLoop 



I A TEST TO INSURE A 

l'*LPA !^0••^^•* IMSTRUCTION 
J2S EKECUTED PRIOR TO 
I A INTERRUPT CYCLE. 
iCHEat OD GATE IWPUT 
I TO PI 1 STATUS FLOP. 



) 



c» i ■? A 




f 

DcT * 


|C!P ^-<^S"TIIP 
ij ,,i r». OC. 1 %/r 




iHt '\ 7 7 


1 wc,Ww I 






IIP «TT^ \/1 i£i INTERRUPT 


13 i # IS IS 


ciffl i 1 to 

vW I t Ic. 








w J f S3 1 


WC,*i Iff 




1 ri A 1 • « 1 




IS' I f kFc. 






t #4 1 # *♦ 




Id 1 f 


Ail till 

100 1 i 1 1 




UKJrMS 109 • 1 1 w 






BO i J 










www til 




IMP - « 1 




01706 


060177 




NIOS CPU 




»17S7 


mm 




a?:dcs# 3#3#SBN 




a 1 1 1 a 
P 1 f 1 o 


1 » IIP 8 ■» 








Willi 






IPU At T 




© 1 T 1 

w I 1 










w I # I a 




SI'S 1 • 


es 10 III • a 


# a C<0 1 Iv dec Xr 


017 2 4 


126520 




SUB2L 1#1 


IMW-/DIV IN THIS MACH. 


01715 


131120 




MCV2L 1#2 




v \ f \ %> 


a 7«><na t 
19 r «}Ow 1 




nrifs* 0.1 




1 ? 1 7 

W 1 1 1 f 


» »Jc. ^ 1 ^ 








CI 1 7o<a 






%JrvHr sS«3^ 




a 1 TO 1 
iv i f 1 


IS>i0Oi9 D 1 


R'7i>f 
Otic, • 


%j iSf\ fcS c. s Oi 


if^frfK Miff PF'slll T 




1 1 

I WI& •«» i 








O 1 70 1 
iu> I 1 tCO 










Oi 1 70 ^ 


fijO j4777 




1 HA 1 • ^ •« 1 




a 1 7o 






•> 1 n I * ^ 










CI ICt^l 1.1 




a 1 70 7 


17 11 00 
loll eZt) 




nil v£«- 1 •*» <5 






fit A 1 1 1 1 










K ■) « 

.i^' c 1 I 




Df\r«3C • 1 IV 




a 1 7 1Q 










IS 1 7 


%i ij •t-? 4 * / 








01'?C4 


373301 




DOCP 2s 1 


IMUL 


■01735 


101305 


B32AI 












»> U w .7 f # J fc^A- 




151 1 "7 "7 


^ £.» :J ^ W 








CI 1 7 j^<3! 










P 1 - « 


V J 1 










1 R 1 

I W aJ 1 






1 yi TW I fSiTFRf?lJPT ON 


? 'T > 


f .'t! 1 T 7 




P 7 7A 


iMin 1 PJ^TRlJnTION« 


r,4 9 7 /! ^ 

j6- i » "i^i 






J '-^ A 1 . „ «. 1 




f?, 1 7 A c; 


(T ."^ ^ 

v.: •T'-J Jw' ^ 




A t _ 'jS ' 




f?. 7 ^^4^ 


f < 1 1 1 1 








I i - J / 


t; > , J D J J 




<?LKPR9t ' . TTO 
r PC • I 1 V 




<^ i 7 


(!?> r ^-a 7 7 7 




IMP . <« Y 




1 7 1 










<^ q •? T 0 

c- i / 


C 7 'V Ci 1 






1 MIM 


1 7 s «^ 






I 1 




^5 1 11 ^ 






1 t*. Y » St 




01755 


136914 




Ai'^C^ !/»3#S2R 














01757 


026052 




JSR ©LOOP 






101010 


B34t 


WOV# 0*0 





61761 


ff'i6S5! mm 




IDIA DID POT 


01762 


102000 


ADC 0#0 


lOTAf4SE THE COWT»iTS 




060410 


DIA 


lOF AC0. 


01764 


100815 




■ 


01765 


006050 


EH ALT 




01766 


006052 


JSH ©LOOP 




01767 


074477 


READS 3 


IIF KSR TTY IH)N«T 


0mB 


175100 


HOVL 3#3 




01771 


175102 


m^fL 3p3*S2C 


IDO THIS SECTION 


01772 


000561 


J«P LE:025 





01773 006051 V02t JSR • SETUP 

il774 i60ll§ NIOS .TTI 

01775 Si6053 JSR ©TINE 

01776 063610 SKPD^J .TTI 

01777 101032 I'lOV i.>0#S2C 

02000 096050 mM.T 

02001 006052 JSR SLOOP 



I STARTING THE PAPER 

I TAPE READER DID NOT 
I CAUSE DOME TO SET« 
IIS THE READER IN THE 
J START POSITION? TAPE IN 
J READER? SWITCH IN THE 
iLiriE POSITION? 



■ft t' 



02ii2 006051 V04S JSR fSETUP 

»2003 060110 NIOS .TTI 

02004 006053 JSR iTIME 

02005 063610 SHPm .TTI 

02006 063510 SKPBZ •TTI 

mmi iS6050 -:'-/LT 

02ili 006052 4SH iLOOP 

02011 006051 V06t JSR iSETUP 

02012 060110 NIOS .TTI 

02013 0S6053 JSR fTIHE 

02014 0:-.:=5i8 SMPBZ .TTI 

02015 ^62o77 lORST 

02016 063710 SKPDH .TTI 
02317 EHALT 
0202i £L'6do2 JSR iLOOP 



J THE SETTING OF 
I TTI DONE DID NOT 
f CLEAR TT RDR BUSY. 
lOiECK TTI DONEC 1) 
I INPUT TO CLOCK • ALSO 
I DATA INPUT SHOULD BE 
J GROUND. 

I I/O RESET FAILED 
J TO CLEAR THE TTI 

I DONE FLOP, mzm 

IE40 5«6» ALSO INVERTER 
I £39 i0«ii, TO THE 

J RESET SIDE OF THE 
I DONE FLOP. 



02021 §06051 V081 JSR ©SETUP 

02022 060110 NIOS .TTI 

02023 006053 JSR §TIME 

02024 063510 SKPBE -TTI 

02025 060210 NIOC .TTI 

02026 063710 SKFDZ .TTI 

02027 006050 EHALT 
02030 006052 JSR ©LOOP 



I A CLEAR PULSE TO 

J THE TTI LOGIC FAILED 

J TO CLEAR DONE. 

I CHECK E40 4«6. 

I THE OF GATE TO 

I RESET SIDE OF DONE. 



02031 006051 V10J JSR tSETUP 

02032 060110 NIGS .TTI 

02033 006053 JSR «TIME 

02034 063510 SKPB2 .TTI 

02035 060110 NIOS .TTI 

02036 063710 SKPD2 .TTI 

02037 006050 EHALT 

02040 006053 JSR ©TIME 

02041 063510 SKFBH .TTI 

02042 006052 JSR ©LOOP 



I A START PULSE TO 

I THE TTI LOGI C FAILED 

I TO CLEAR DONE. 

I CHECK E40 3-6. THE 

lOR GATE TO RESET SIDE 

lOF DONE. 



02043 006051 VISt JSR ©SETUP 

020 44 §61477 IK'TA 0 

02045 101034 my 0*0#S2R 

02046 006050 EHALT 

02047 006052 JSR iLOOP 



I AFTER A I/O 

J RESET INTA SHOULD 
J READ NO BITS. 



02050 006051 VMS JSR t SETUP 

02051 102400 SUB 0*0 
020 52 062077 MSKO 0 

02053 062677 lORST 

02054 0601 10 NIOS .TTI 

02055 §06353 JSR ©TIME 

02056 063510 SKPB2 .TTI 

02057 061477 INTA 0 

02060 101005 MOV 0*0* SNR 

02061 006050 EHALT 

02062 006052 JSR ©LOOP 



J WITH THE DONE FLAG 
I SET INTA SHOULD 
I READ BACK A DEVICE 
I CODE. CHECK TTI 
1 1 NT REQ FLOP. 





«S6i5l 


V16S 


asm tSETUP 


IWEOC THAT I/O RESET 








smBL §#« 


IWILL RESET TTI INT 








mom. •#§ 


ID! SAa.C* 




em&77 




mmto §' 


fSET THE FLOP 


92067 






lORST 


Bim TO a.CAR 


i2§70 






NI0S •TTI 


isET mm^ 


02071 


006953 




JSR ©TiJIi: 




HHP #2 






;-2 •TTI 




02073 


§61477 




iWTA 0" 


f^PECT DEVICE CODE. 


02074 


101005 




llOV 0#0#SNR 




02075 






EHALT 




02S76 


006052 




JSH tLOOP 




02577 


03605! 


V18S 


JSR § SETUP 


lA MMO INSTRUCTION 


021 Si 


192400 




sua 0*3 


1 WITHOUT A BIT 14 


02101 


062077 




MS<0 0 


ISHOTLD NOT SET 


02102 


0601 IS 




f^IOS *TTI 


ITTI INT DISABLE. NO 


02103 


006053 




JSR §rim 


J DEVICE CODE WAS READ 


021 04 


lic?3510 




SKP B2 •TTI 


i BACK ON INTA HOWEVER* 


82135 


061477 




INIA 0"' 


1 SUGGEST THE DATA INPUT 


@2li6 


101005 




NOV 0#0«3NR 


J TO TTI INT DI SABLE 


02107 


006050 




EHALT 


^FAILED. 


021 10 


006052 


• 


tLOOP 




02111 


006051 


V20t 


JSR ©SETUP 


ITTI INT DI SABLE FAILED 


02112 


192520 




SliaEL 


J TO SIT OH A MSKO 


02113 


10U20 




H0V2L 0:^0 


1 INSTRUCTION OR # THE 


02114 


062077 




MSKO 9 


lAND GATE CTTI INT DI SABLE 


02115 


060110 




Ml OS .TTI 


IC0>#TTI D0f^^:':'>5 FAILED. 


02116 


0C6053 




JSR «TI^E 


JMSKO SHOULD PREVENT 


PHI 1 7 


063510 




SKPBZ •TTI 


J INTA FROM READING 


02120 


061477 




IKTA 0 


J DEVICE CODE* 


0212! 


mi2Q4 




M&y 0*S#S2R 




02122 


006050 




EHALT 




02123 


036052 




JSH 9L00P 

* 




02|g4 




V22t 


JSR tSETUP 


1 CHECK THAT I/O RESET 


62125 


li2€2i 






iWiLL O-E-^R TTI 


0212$ 


04S0SI 




STA I' • 


II NT nm* 


§2127 


060110 




MieS ♦TTI 




0213i 


ii6i53 




js^ mim 


IWAIT FOR DONE 


02I3I 


0635|i 




mPBE .TTI 




02132 


060177 




NIOS C^U 


1 ENABLE INTERRUPT 




§62477 




DIG B^cms 


II/O RESET 


62 2 34 


§63477 




SKPBW CPU 


lalEOC THAT NO 


02135 


006050 




EHALT 


1 INTERRUPT OCCURED* 


i2l36 


06i277 




HIOC CPU 




02137 


006052 




JSR 





1,2 i 4^ 


00605 1 


V24S 


JSR iSETUP 


1 -^-c-'x "?F AO A 


02 1 41 


i6i 1 10 

%^ w • * ^ 




NIOS •TTI 


1 Cr.,-AyACT^:< TIME. TO 


02 1 A2 


006053 




JSR iTIME 


IBE 9^1 THIN 5% OF 




0635 1 0 




SKPBZ eTTI 


1 li0MS» 


92 1 4A 


024056 




LDA l*CTIM 




0P 1 45 


106423 




SUBZ 0# 1# SNC 




§21 4S 






NE6 1#1 




§21^7 






LDA 2#PC5 










SUBZ# l4 2«SNC 






A,, 0 1,^ ^ 




EHALT 






%fW^ V-W WCi 




J SI ©LOOP 






w 9^ & * ^ 




LE085^ 




112 1 S3 


006127 


V26S 


JSR ilCRLF 


J END or PASS MESSAGE 


apt 54 


006 127 




JSR ©ICRLF 




§2 1 55 


006 1 30 

Ifc/ w * ^ 




JSR ilNESS 


IMESSAGE PASS 


021 56 


002345 




PMESS 




02157 


006127 




JSR fICRLF 




0216i 


06361 1 




SKPDN .TTO 






E# wSC • » 1 




JMP #*1 






002401 




JMP d*>i 




02163 


000451 




T00 






02 1 400 


TIMERl 


LDA 0*0^3 


ITII^E THE iNST 


02 1 65 


040405 




STA 0#*+5 


1 FOLLOWING THE CALL. 


02 1 66 


102040 




ADCO 0^0 






1 K/ Cf ^ 1 V 




SUB# 0 - 

■kJ \k9 IU# ^ ( 






^ 5? ! 402 




INC e^s^s£C 




02171 


081401 








02172 


000000 




0 




CIO 1 7 


f5> ri -» 7 A 










IC » 0 SB' 




STA 0*TIHEX 




ihP 1 7S 


00 1 40 1 




JHP 1*3 








FNTER: 


cir A 1 OOPR 


IITERATION RETURN 


mo 177 

X/C. Iff 


034406 




LDA 3*ITR 


ITHIS TEST INITIALIE 








STA 3# I TRCT 


J EACH ROUTINE. 








SUB 3^3 






C.'3-' nC 5 




STA 3*ESWIT 




w C* 


C62 S77 




lORST 


J I/O RESET 


i22§4 


^0P/'05 

1^ S«« S.^ ^itf 




JMP §LOOPR 




02205 




ITRl 


3 




02206 




ITRCTt 


0 






^> r.-.' ft? -Mi^ 


W * * • 


a 






--(^ fa'^ 




i 




k/'<C4£ 1 1 


tJ TFj 


LOOPS I 


0 










STA 3* RETURN 


1 ERROR 




B «»> *! * 1 ^ 




LDA 3#ESI^IT 






I 1 »J s# 0 "1 




NOV 3*3#SZR 






WflP771 




JHP ® RETURN 


J NOT FIRST ERROR 


§2216 


034772 




LDA 3* RETURN 


J SET ERROR SWITCH 


§2217 


054770 




STA 3#ESyiT 


JCC3>=PC+1 OF THE 


02220 


063077 




HALT 


J ERROR 


02221 


002767 




JMP §RETURN 





f t 't 



e S iT 




CYCLES 


STA 3#BETURN 


1 ITERATION ROUTINE 




014763 




BSE ITRCT 


lEND OF EACH TEST* 


0222A 


000410 




JMP CYCTS 


INOT 10 ITERATIONS 


. • - f 

" t- . » 


r= 3^^760 




LDA 3#ITR 


J RESET I T*:-./^^'!-:-!^ 




t.,^4760 




STA 3# ITRCT 


1 COUNTER* IF ERFOR 


02227 


034760 




LDA 3#ESWT 


JOCCURED STAY IN LOOP. 




Ti 6 7 




lORST 






1 7 Sft W ^ 
1 # ly 




MOU 1« *i7 f? 
rlwV *3# r% 




02232 


002757 




JMP §LOOPR 


1 ITERATE PROGRAM 


02233 


002755 




JMP §RETURN 


IGO TO NEXT PROG. 


02234 


03-6753 


CYCTSi 


LDA 3*ESWIT 


IIF A ERROR 


02235 


175004 




MOV 3* 3* SER 


ILOOK AT SWITCH 0 


02236 


074477 




READS 3 




02237 


062677 




lORST 


J IF SWITCH SET PROCEED. 


C5PP ^CT 










02241 


002750 




JMP iLOOPR 


1 ITERATE 


02242 


002746 




JMP ©RETURN 


INEXT TEST. 


02243 


054! 13 


MESSJ 


STA 3#MESSR 


J PRINT A TEXT MESSAGE 


02244 


010113 




1S'£ HESSR 




02245 


031400 




LDA 2^0*3 


1 C(2) POINTS TO MESSAGE 


02246 


02411 4 




LDA 1#C377 


18 BIT MASK 


02247 


021000 




LDA 0*0#2 


J C< 2)= DATA WORD 


022 50 


125112 




MOVL# 1*1*S2C 




02251 


123701 




ANDS W0*SKP 




022 52 


123401 




AND 1#0*SKP 


1C<0)=DATA CHARACTOR 


C2?:53 


1 5 1 400 




INC 2^2 


J INC TO NEXT WORD 


(;;■":? 54 






COM 1 0 I 


IFLIP MASK 


r; c c 

!;,'.■:...•-•.. V,' J 


vs.*^ **w i3 






» rHi, rs 1- 


02256 








1 AINOTKER 


0225? 


13 






ILAST 


02260 


101005 


CHAR: 


r^3V 0^0* SNR 


fPnim A CHARACTOR Fm^i 


02261 


081401 




Jt-iP 1^3- 


ICCC>)R. EXIT -^2 IF NULL 


02262 


06351 1 




SKPB2 .TTO 




pop/: '3 

It c o o 


C^C^C^ 777 

ifltJ f 1 1 




IMP ^ «. 1 




02264 


0611 1 1 




DO AS 0#»TTO 


IXMITT CHArxACIOR 


02265 


001400 




JMP 0,3 lEXIT 


1 


02266 


0b41 13 


CRLF: 


STA 3*MESSR 


1 PRINT A CARRIAGE 


02267 


0201 1 5 




LDA 0*C215 


1 RET URN AND A LINE 


02270 


004770 




JSR CHAR 


IFEED SEQUENCE. 


0PP 7 1 


•y c »y i 1 o 








02272 


004766 




JSR CHAR 




02273 


0021 13 




JMP tMESSR 




02274 


006127 


ALPH: 


JSR ©ICRLF 


J ALPHA TEST MESSAGE 


02275 


006130 




JSR tIMESS 




02276 


002300 




ALP 


J MESSAGE STORAGE AREA 


02277 


000775 




JMP ALPH 





'? ? t 



02300 


0 46b! 5 


ALPS 




v.".: 7 : 1 






13 j 






: ?a-i: '4 




02304 


023646 




02305 


124450 


€ J 


023&6 


©25652 




i23S7 


§26654 




023ia 


127456 


• / 


§20! 1 


13i46S 


01 


02312 


031662 


23 


02313 


032664 


45 


§20! ^ 


133466 


67 


0231 5 


034670 


89 


02316 


135472 


: 1 


02 31 7 


037675 


= ? 


02320 


040700 


@A 


02321 


141 502 


BC 


02322 


1 42504 


DE 


02323 


043706 


FG 


02324 


1 44510 


HI 


02325 


0^5712 


JK 


02326 


046714 


LM 


02327 


147516 


NO 


02330 


150520 


PO 


02331 


051722 


RS 


02332 


052724 


TU 


02333 


153526 


VW 


02334 


054730 


XY 


02335 


156532 


23 


02336 


i 16333 


£ 


02337 


057736 


f 


02340 


037700 


§? 


0234! 


037700 


§? 


02342 


037700 


S? 


02343 


037700 


§? 


02344 


0C0300 


8! 



023-^-5 043520 PHESSt ;TXTE-!PA 
02346 851523 SS 
@2347 000000 ! 



02350 000000 TABLEt 0 
• END 



